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  This paper describes the procedures used to measure splash erosion in three lots subjected to terracing, one under 
pre-fire conditions and the other two under post-fire conditions in Soutelo, north-central Portugal, during a 8-month 
monitoring period. 
Assessment of the impact of the treatment in such lots was carried out by the installation of two different splash 
erosion  quantitative  systems:  cups  and  funnels.  An  analysis  of  splash  data  obtained  in  17  sampling  periods  and 
meteorological data collected during each one of those periods was then performed. The results indicate that the post-
fire treatment with terracing leads to a smaller stability of surface soil aggregates, causing higher splash erosion rates. 
Sampling using the funnel system collects triple the amount of splashed soil than that collected by the cup system, 
although both systems correlate appropriately with the meteorological parameters. 
     
 
 
   
1  INTRODUCTION 
Erosion  is  a  phenomenon  that  depends  greatly  on  land 
management (Cerdà & Mataix-Solera, 2009; Shakesby et 
al.,  2002).  It  is  well-known  that  land  terracing  can 
destabilize  aggregates  through  the  effect  of  heavy 
machinery, thus increasing soil erosion (Shakesby, 2011). 
However, the role of land terracing in splash erosion on 
burnt land has not been tackled in detail yet. 
2  OBJECTIVES 
The  aim  of  this  paper  is  to  provide  answers  for  the 
following  questions:  a)  is  the  moment  when  land  is 
terraced  (before  or  after  the  fire)  a  factor  conditioning 
splash  erosion?,  and  b)  is  the  funnel  the  best  way  to 
measure splash erosion when considering the precipitation 
variables studied? 
3  STUDY AREA 
Three hillslopes reforested with eucalyptus were selected 
in  the  Aveiro  District  (north-central  Portugal;  Figure  1): 
Soutelo, Pessegueiro I, pre-fire, and Pessegueiro II, post-
fire.  The  hillslopes  are  facing  northwest  and  south, 
respectively, with an average gradient of 30% (Figure 1). 
Soil  types  are  Humic  Cambisol  and  Dystric  Lithosol 
(Cardoso et al., 1971; Cardoso et al., 1983), and the climate  
type is meso-thermal humid, with warm and dry summers 
(SNIRH,  2008).  Soutelo  was  burnt  in  August  2006,  and 
Pessegueiro I and II suffered a wildfire in August 2007. FLAMMA | Vol. 4 | 2 | 97-99 
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Figure 1. Study zone in Soutelo, in the north-central part of Portugal. Location 
of the disdrometer and the rain gauge. Splash erosion sampling area. 
4  MATERIALS AND METHODS 
This study is an analysis of the rain events that occurred on 
the 4th of October 2007 and on the 30th of May 2008. 
Both  storms  were  analyzed  using  a  Thies  optical 
disdrometer  (Fernández-Raga,  2009;  Fernández-Raga  et 
al.,  2010),  an  automatic  weather  station  (Davis 
WeatherLink),  and,  for  validation  purposes,  7  totalizer 
rainfall gauges. Data gathered provided information on the 
maximum  precipitation  intensity  in  30  minutes  (I30  in 
cm/h)  following  the  indications  described  by  Roldán-
Soriano (2009). 
It is important to know soil texture and the size of the soil 
surface  aggregates  (Mataix-Solera  et  al.,  2011).  Ten  soil 
samples (0-20 mm) were collected from each study area 
(Marcos et al., 2009). Soil texture was determined using 
the Robinson pipette method, as described in Guitián and 
Carballas (1976), and the mean weight diameter (MWD) of 
aggregates was obtained using the wet sieving method. 
Splash erosion samplers were installed  at each sampling 
area: a total of 10 cups and 10 funnels (Guisande et al., 
2006).  The  devices  were  scattered  over  5  consecutive 
terraces, setting paired devices at each terrace. Installation 
began with the upper terrace and the relative position of 
each pair of devices was decided randomly. The  devices 
were installed at a distance of 2 m from the next closest 
device, thus covering a sampling area of about 160 m
2 (8 m 
between the devices on each terrace and 20 m between 
the terraces downslope). Funnels and cups were installed 
setting  the  upper  rim  3  cm  above  the  ground.  Control 
areas were installed close to the study zones at the level of 
the  central  terrace  in  each  sampling  area.  Sediments 
accumulated in the splash devices were measured at 1- to 
2-weekly intervals, depending on rainfall occurrence. 
5  RESULTS AND CONCLUSIONS 
5.1  RAIN CHARACTERISTICS 
The maximum values of accumulated precipitation in both 
areas were registered in spring and exceeded 150 mm. The 
lowest values (below 10 mm) were registered in autumn 
and  in  two  different  periods  in  spring  during  the  same 
year.  In  most  periods  the  precipitation  registered  in 
Soutelo  was  slightly  higher  than  the  one  recorded  in 
Pessegueiro.  No  significant  differences  were  found 
(p>0.05)  when  comparing  the  total  precipitation  values, 
the  maximum  daily  precipitation  and  the  maximum 
precipitation intensity in 30 minutes (I30) in Pessegueiro 
and Soutelo by means of the Wilcoxon test (Terry, 1989).  
5.2  GRANULOMETRIC  COMPOSITION  AND 
AGGREGATE STABILITY 
Soil texture from all study sites was sandy loam, and no 
significant differences were found between size fractions. 
However,  MWD  from  different  areas  showed  significant 
differences, with MWD > 2 mm in the area terraced before 
the  fire  in  Pessegueiro,  and  much  smaller  in  the  areas 
terraced after the fire, where there are more aggregates FLAMMA | Vol. 4 | 2 | 97-99 
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between 0.25 and 1 mm; in Soutelo most aggregates are 
actually smaller than 0.25 mm.  
5.3  PRE-FIRE  AND  POST-FIRE  LAND  TERRACING 
AND SPLASH EROSION 
From  the  two  types  of devices,  funnels  gathered  up  to 
three times more sediments per mm of rainfall than cups. 
The  Wilcoxon  test (Terry,  1989)   showed  significant 
differences  between  the  two  devices   at  all  study  sites 
(p<0.05). 
In  all  considered  periods,  erosion  registered  in  the  area 
terraced  before  the  fire was  significantly  lower  (p<0.05) 
than erosion from terraced areas after fire, both in Soutelo 
and  in  Pessegueiro.  This  was  true  for  both  funnels  and 
cups. 
6  CONCLUSIONS 
Land terracing  after  a  wildfire  reduces  the  mean  weight 
diameter of soil aggregates, thus implying less stability. 
The highest splash erosion rates occur always in the areas 
terraced after the fire. 
Funnels gather three times more splashed soil than cups. 
This is due to the design of funnels aimed at avoiding the 
washout  effect,  and  consequently,  the loss  of  splashed 
soil. 
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